The optically detected magnetic resonance (ODMR) and phosphorescence microwave double resonance {PMDR) spectra of 1,2,4,5-tetrabromobenzene in durene are reported. The results show that the phosphorescence originates from an undistorted 3 B (rrrr*) state. Specifically we report the ODMR and PMDR results on 1,2,4,5-tetrabramobenzene (TBB). (cf. Fig. 2 ) shows TBB to be substituted isomorphou!'lly in the durene lattice.. It should be noted that the durene crystal structure is such that z axis polarization from a guest TBB molecule cart be almost entirely isolated from x and y by observing the emission polarized parallel to the c' axis which is defined as being perpendicular to the ab face.
~
in durene for the polarized phosphorescence, the D+IEI polarized PMDR, the D-jEj polarized PMDR, and the 2jEj polarized PMDR 'are l~sted in Table I along with the microwave frequencies associated with the three zero-field spin transitions. Figure 1 illustrates the 2jEj zero-field ODMR spectra of TBB obtained monitoring the (0,0) phosphorescence polarized parallel to the durene a axis. Figure 2 illustrates the magnetic field dependence of ODMR when the magnetic field is applied parallel to they axis of onemolecule of TBB in durene in one case (cf. Fig. 2 ) shows TBB to be substituted isomorphou!'lly in the durene lattice.. It should be noted that the durene crystal structure is such that z axis polarization from a guest TBB molecule cart be almost entirely isolated from x and y by observing the emission polarized parallel to the c' axis which is defined as being perpendicular to the ab face.
Discussion
(a) Excited state symmetry and triplet geometry of TBB.
Analysis of the PMDR data in Table I and the magnetic field dependence in Fig. 2 shews: first, the z spin sublevel is the middle spin sublevel and thus the order of the spin states is 't" > 't" > .. The net result is to produce a large spin density in the triplet state on carbons 1, 2, 4 and 5 and, in fird order, no spin density on positions 3 and 6. One expects, therefore, that (a) the spin dipolar repulsion between the unpaired electrons will be much larger along the molecular z axis than along y; consequently, T should be higher z .
in energy than T ; and (b) the E value should be sizeable. Theoretically, y it is expected that the out-of-plane spin sublevel, T , should be lowest for a As has been discussed earlier, 13 , 18 the structure associated with the zero-field electron spin transitions of phosphorescent triplet states in molecules containing nuclei with half integral spins such as 7~r and a1.Br (I = 3/2) can be understood in terms of a spin
Hamiltonian including electron spin dipolar, nuclear-electron hyperfine · and nuclear quadrupole interactions. The important feature of the structures in Fig. 1 :.) . ' ,
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